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Abstract of JP9011412 

PROBLEM TO BE SOLVED: To obtain laminated moldings having excellent transparency and capable of 
being used as a laminated glass sheet having a fire-proof function by holding a transparent molded 
product comprising a hydrophilic resin and a composition containing inorganic fine particles between two 
or more base sheets. SOLUTION: A transparent molded product, or an intermediate layer for laminated 
moldings, which is obtained from a transparent molded product, comprises, for example, a hydrophilic 
resin such as polyvinyl alcohol and a composition containing inorganic fine particles of at least one kind 
selected from among silica, antimony oxide, titania, alumina, zirconia and tungsten oxide, each having 1- 
300nm in mean particle size. The transparent molded product is obtained by such a method as the 
evaporation, distillation or membrane separation of a solution after composition components are once 
dispersed in a solvent to obtain a precursor composition solution, and thereafter subjected to head 
treatment to a degree that transparency of the transparent molded product is not deteriorated. Further, 
laminated moldings are obtained by pressing the transparent molded product between two or more base 
sheets, at least one of which is a glass sheet, or by forming an intermediate film of the transparent 
molded product on one glass sheet and then laminating another glass sheet thereon. 
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y^;u^ l J^c2*^>tr;i'*u>^*^ F<t©7"o * 
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SOLUTION: A transparent molded product, or an intermediate layer for laminated moldings, 
which is obtained from a transparent molded product, comprises, for example, a hydrophilic 
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* NOTICES ♦ 

JPO and NCIPI art not ro*pontibl« for any 
dtuftt caused by tha u»a of thit translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows (he word which can not be translated. 
3 In the drawings, any word* are not translated. 

CLAIMS 
(CWs)] 

(Claim I] The Urrunato-moWing object characterized by pinching the transparence Plastic 
solid which consists of a constituent containing rr/drophific resm and a non-subtlety particle 
between two or more substrates. 

[Claim 2] The laminate-molding object according to claim I characterized by the constituent 
constructing the bridge. 

[Claim 3] The lamina to-molding object according to claim I characterized by this hydrophiBc 
resin being polyvinyl alcohol 

[Claim 4] The la n-unate -molding object according to claim 2 with which the saponification 
value of this polyvinyl alcohol is characterized by more than 50 mol V less than [ 100 mol % ). 
and polymerization degree being 200 or more and 4000 or less. 

[Claim 5] The laminate-molding object according to claim 3 with which this polyvinyl alcohol is 
characterized by having the unit expressed with the following general formula (A) b [ one or 
more ] the molecular structure. 

(general formula A) -(CH2-CHP) n- (a-b here — P — S.R1aR2bX13-) It is SiR1aX1bY13-a-b. 
SiR2aX1bY1 3-a-b. SiX1eY1bZ13-a-b, C00R3, COOM1 and NH2. NH4M2, or SR3, and XI. Y1. 
and Z1 are hydrolysis nature machines, and a and b are 0 or 1. Moreover, for the organic 
radical of carbon numbers 1-10, and R2. as for H or the organic radical of carbon numbers 1- 
10, and Ml. the hydrocarbon group of carbon numbers 1-6 or a ha loge noted hydrocarbon 
radical, and R3 are [ R1 / alkali metal and M2 ] halogens. Furthermore, n is one or more 
integers. 

[Claim 6] The laminate-molding object according to claim 5 with which P in this general 
formula (A) is SiXlaYlbZI 3-a-b. and the weight ratio of Si to the weight of the whole resin is 
characterized by being 10% or less 0.01% or more. 

[Claim 7} It is the laminate-molding object according to claim S with which P in this general 
formula (A) is SiXlaYlbZI 3-a-b. end XI. Y1. end Z1 ere characterized by alkoxy **** of 
carbon numbers 1-10 being a phenoxy group, a hydroxy group, or seven OM (M7 being alkali 
metal, such as Na, K. end L0. 

[Claim 6] The laminate-molding object according to claim 1 with which this non-subtlety 
particle is characterized by the thing which is chosen from a silica with a mean particle 
diameter of 1-300nm, antimony oxide, a titania, an alumina, a zirconis. and tungstic oxide, and 
which is a lurid at least 

[Claim 9] The laminate-molding object according to claim 1 characterized by being the colloid 
particle to which this non-subtlety particle distributed water to the solvent included more 
than 60 weight sections. 

[Claim 10] The laminate-molding object according to claim 1 characterized by coming to 
contain the organic silicon compound expressed with the following general formula (B). 
General formula (6) R1aR2bSiX24-a-b (R1 b the organic radical of carbon numbers 1-10. R2 
is the hydrocarbon group or halogenated hydrocarbon radical of carbon numbers 1 -6. X2 is a 
hydrolysis nature machine here, and a and b are 0 or 1 J 

[Claim 1 1} The laminate-molding object according to claim 1 characterized by coming to 
contain the aluminum chelate compound expressed with the following general formula (C). 
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A general formula (C) AlX3nY23-n (here, OL (L shows a low-grade ehyi group) and Y2 X3 in a 
formula) (General formula D) M3COCH2COM4 (each of M3 and M4 is a low-grado »M group), 
and (general formula E) M5COCM2COOM8 (each of M5 and M6 is a low-grade «M group) — 
•* — It is at least one chosen from the ligand originating in a **** compound, and n is 0. 1. or 

2. 

[Claim 12] The laminate-molding object according to claim 1 characterized by including 
phosphorus compounds below 30 weight sections mere than the 0.1 weight section. 
[Claim 13] The laminate-molding object according to claim 12 characterized by these 
phosphorus compounds being phosphoroc acid compounds. 

[Claim 14] The laminate-molding object according to claim 1 characterized by including a 

rtoncombustible liquid below 30 weight sections more than the 0.1 weight section. 

[Claim IS] The laminate-molding object according to claim 14 characterized by water 

containing at 50% of the weight or more of a rate in this noncornbusuole liquid. 

[Claim 16] The laminate-moVfing object according to claim 1 characterized by at least one of 

these substrates being glass. 

[Claim 17] The laminate-molding object according to claim 1 characterized by a laminate- 
molding object being a glass laminate. 



[Translation done.] 
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♦ NOTICES ♦ 
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dauf.es ciustd by the use of thia translation. 

1. Tha document has boon translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the taminato-molding object used 
suitable for the glass laminate excellent in fire retardancy. refractoriness, fire safety, flame- 
resistance, protection -from- smoke nature, etc. about a laminate-molding object 
[0002] 

(Description of the Prior Art] Generally, plastic material is lightweight from excelling in shock 
resistance, workability, and high-volume production capability, in various fields, it is used aa 
alternate materia) of inorganic materials, such as a metal end gbss, • r *d the need is in a way 
of amplification. Moreover, it not only complements mutually the engine performance which 
each organic material and inorganic material have, but the new property which is not acquired 
if respectively independent is acquired by compos it e-msteriar-iring plastic material mutually 
combining an inorganic material. The product manufactured using such an organic inorganic 
composite material can expect that the engine performance wifl increase substantially rather 
than the product which used one of an organic material and anorganic materials independently. 

[0003] Current and the ingredient currently used most widely as an inorganic material are 
glass. Glass uses Si02 aa a principal component and is transparency, endurance, 
weatherability. thermal resistance, inccmbustibBity, and low wavelength dispersion. It excels in 
the sex etc. and is broadly used even for the building-materials fields, such as the optical 
fields, such as the application of which transparency is required, for example, a glasses lens 
contact lens optical filter etc and a windowpane, and the another day usual state household 
articles of those. The outstanding property also uses as a raw material the silica sand which is 
an inexhaustible supply on the earth with last thing, glass is excellent also in recycle nature, 
and it is mentioned as features which that a material cost is very cheap should mention 
especially. However, flexibility and shock resistance with large specific gravity also have the 
fault of being scarce, and the organic material which improved these points is used as 
alternate material of glass- As the example, there are products for optics, such as a glasses 
lens contact lens optical filter. In that case, as an organic material, transparence resin, such 
as a porymethyr-methacrylate polystyrene polycarbonate and amorphous poryolofine 
pofydiethylene glycol bisallyl carbonate, is used, and glass is excelled in shock resistance, a 
voidability, low-specific-gravity nature, and high retractility. Moreover, the product which 
gave the property which uses glass and an organic material together and is not acquired in a 
glass independent is also used widely. The example is the glass laminates the object for a 
building for automobiles, etc. A glass laminate is glass which pinched the intertayer which 
consists of an organic film between two sheet glass, and transparence resin, such aa 
i potyvinyt-butyrel polyvinyl chloride polyvinyl alcohol, is used as an interisyer ingredient Shock 
resistance, penetration-proof, end scattering tightness are given to the glass laminate by 
usual sheet glass. It has transparency equivalent to glass, the organic material, i.e.. the 
transparence resin, used for these products. 
[0004] 

(Problem(s) to be Solved by the Invention] However, these transparence resin is inferior to 
glass thermal resistance, weatherability and lightfastness. and in respect of abrasion 
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[0009] As an example of such water soluble resin, by the naturally-ocurring-polymers system, 
starch, such as com starch, and wheat starch, ******** starch, potato starch, tapioca 
starch, rice starch Vegetable mucilages, such as marine algae, such as ♦****♦. an agar, and 
sodium alginate, and gum arabic tragacanth gum TOTORO holly hock konnyaku Fermentation 
mucilages, such as animal protein, such as glue, casein gelatin, an albumen, and plasma 
proteins, and the Bull Run text run. are mentioned. By the semi-synthetic polymer system, 
the hydroxy! alkylation derivative and carboxyt methyl cellulose hydroxy of quality of starch, 
such as soluble starch and carboxyl starch. PURIDISSHUGOMU dialdehyde starch, dextrin 
cation starch, or a viscose cellulose Celluloses, such as ethyl cellulose Perfect or the partial 
saponification object and poty ethylene-glycol polypropylene- glycol polyacryiamide poryacrylic 
acid of polyvinyl acetate generally called polyvinyl alcohol by the synthetic macromolecule 
system, and its metal salt and Pori (meta) acrylic acid And its metal salt and poryhydroxy alkyl 
(mete) acrylate. its copolymer and alkyt poh/alkylene oxide (meta) acrylate polymer, or its 
copolymer, Poryphosphoric acid soda, water glass, etc. are mentioned by hydrophilic urethsne 
resin, the polyvinyl pyrrolidone. the water-soluble alkyd polyvinyl ether polymer lane acid 
copolymer and polyethyleneimine. and the inorganic polymer system. 
[0010] Moreover, the resin which introduced the reactant functional group into this 
hydrophilic resin is also used preferably. As a functional group introduced, you may be 
cationicity and anionic and nonionic any. and in order to raise a hydrophilic property or 
compatibility with a non-subtlety particle, reactant functional groups, such as a hydroxy 
group, an atkoxy group, e phenoxy group, a carboxyl group, a carboxy alkyt ester group, a 
carboxyphenyl ester group, a silanol group, an atkoxy sHanol group, a phenoxy silanol group, a 
thiol group, a thio alkyl ester group, a thtophenyt ester group, an epoxy group, a sulfone 
radical, and an amino group, are introduced preferably, moreover, these functional groups — 
ionizing — ion. such as K+. Na*. Lr+. NH4+. calcium2+. Mg2+. F-. CK Br-, and I-. and ion You 
may join together. Moreover, this functional group may esterify and the alkoxy group or the 
phenoxy group may be included. As for this alkoxy group or phenoxy group, the thing of 
carbon numbers 1-10 is used preferably. 

[001 1] Moreover, the silanol group content polymer with a non-subtlety particle which can 
carry out siloxane association is also used preferably. The example of a silanol group is shown 
by general formula- SiX4aY3bZ23-a-b. (Here, alkoxy **** of carbon numbers 1-10 of X4. Y3. 
end Z2 is a phenoxy group, a hydroxy group, or seven OM (M7 is alksli metal, such as Na. K. 
and Li), and a and b are 0 or 1.) However. X4. Y3. and Z2 are . Even if the same, you may 
differ. En the resin which introduced the reactant functional group into this hydrophilic resin, 
the hydroxy group content polymer from the point of compatibility with a non-subtlety 
particle and cross-linking, for example, a hydroxyalkyl cellulose. PORIH1DOROK1SHI (meta) 
acrylate. its copolymer, or perfect or the partial prefecture saponification object of polyvinyl 
acetate generally called polyvinyl alcohol is desirable. Furthermore as an example of a 
hydroxyalkyl cellulose, a hydroxymethyl cellulose, hydroxyethyl cellulose, 
hydroxypropylceltulose. etc. are mentioned. Moreover, as poryhydroxy alkyl (meta) acrylate. 
the polymer to which coporymerizau'on of other monomers to the inside of potyhydroxy ethyl 
acrylate. poryhydroxy ethyl methacrytate. poryhydroxy propytacrylate. poryhydroxy propyl 
methacryiste. or these polymers, for example, the methyl methacrytate etc.. was carried out is 
mentioned, furthermore — as polyvinyl alcohol — desirable — average degree of 
polymerization — 200-4000. and a saponification degree — more than 50 mol % — more — 
desirable — average degree of polymerization — 250-3000. and a saponification degree — 
more than 60 mol % — the polyvinyl alcohol beyond 60 mol % is used [ average degree of 
polymerization } for 400-1 500. and a saponification degree further more preferably. Since 
viscosity becomes large after coating-izing deficiently [ when average degree of 
polymerization is smaller than 200 ] in a water resisting property, when larger than 4000. there 
is a problem on an activity. When a saponification degree is still lower than 50-mol V engine 
performance sufficient in the field of a hydrophilic property cannot be expected. 
(00123 As this hydrophilic resin, the polyvinyl alcohol with which the polymer which has both a 
silanol group and a hydroxy group is used especially preferably, and has a sBanof group also in 



resistance (surface hardness). Furthermore, these transparence resin is insufficient in low 
wavelength dispersion nature and low brefringence as an optical material, and completely 
inadequate in incombusubSty (fire retardancy) as a building material. Then, thermal 
resistance. weatherabSty and Eghtfastness. and wear-resistant (surface hardness) and 
non c om b uttMa (fire r eta rd a ncy) grant are attained according to the effectiveness of a 
mineral constituent by distributing a mineral constituent in transparence rest*. As for mixing 
of such an organic material and an inorganic material or invention about composite material, 
many Patent Publication Hebei 6-509131 (international disclosure number WO 93/01226) etc. 
is seen. However, there is a problem to which the shock resistance bn an ingredient faQs. so 
that the content of an inorganic material increases, since meta-RAGERU. such as silica gel 
and alumina gel. is used as an inorganic material and the own condensation product of meta- 
RAGERU has only shock resistance comparable as glass. In order to serve this problem, there 
b the approach of adding a non-subtlety particle as a mineral constituent as shown in JP.6- 
166829 A In ties case, in order to maintain transparency, the particle diameter of a non- 
subtlety particle should just be below optical wavelength less than order, ie . 400nm. at least 
therefore — if a xiHca particle b made into an example, while forming the firm three- 
dimensional network by sSand condensation within a particle — a particle front face and an 
organic component — a chemical bond end/ — or hydrogen bond was carried out and mixing 
or composite material b accomplished. Therefore, since it has a thr e e-dime n sional network 
with the firmer particle addition article in the same weight ratio when si&cs gel b added as a 
mineral constituent the number of silanol association which contributes to shock-proof 
lowering decreases. However, when adding a non-subtlety particle in order to prevent shock- 
proof lowering, in order to prevent condensation of a non-subtJety particle, the surface state 
of a non-subtlety particle must have a certain amount of compatibility with an organic 
component There f ore, since a solvent distributed particle must be used in order to treat the 
non- subtlety particle below optical wavelength order, the organic solvent distributed inorganic 
particle (for example, a catalyst formation; made from Industry OSCAL 1 132. 1232. 1332. 
1432. 1532. 1622, and 1772) of lower alcohol or a coQosofvo system is used conventionally. 
Generally, it b used most cheaply [ a moisture powder type ] and widely as a solvent 
distributed inorganic particle. However, the front face of this moisture powder type inorganic 
particle b a hydrophilic property, and when it b made to coexist with the organic component 
which shows hydrophobic rty as it is, transparent mixing or composite material b not obtained 
according to the sedimentation phenomenon accompanying condensation and it of a non- 
subtlety particle. When a moisture powder type inorganic particle b used especially, 
transparency does not discover the Plastic solid which has gestalt holdout alone. Thus, if the 
Plastic solid applied at the time of a cheap moisture powder type inorganic particle activity b 
used as an interisyer of a brrmato-rnokfing object transparency may be spoiled greatly. 
[0005] As mentioned above, it was cheap till now, and the transparent glass laminate excellent 
in nresafety was not obtained, but it excelled in transparency, and the laminate-molding 
object usable as a glass laminate with a fire prevention function was searched for strongly. 
[0008] 

[Means for Solving the Problem] Then, this invention persons were excellent in transparency, 
using a cheap moisture powder type nor game particle, and as a result of examining 
wholeheartedly a laminate-molding object with a fire prevention function, they reached this 
invention. 

[0007] This invention relates to the laminate-molding object characterized by pinching the 
transparence Plastic solid which consists of a constituent which consists of hydrophilic resin 
and a non-subtlety particle between two or more substrates. 
[0006] 

(Embodiment of the Invention] if there is a hydrophilic property of extent which the non- 
subtlety particle which lives together stabilizes for which and distributes as hydrophilic resin 
in this invention, without condensing in a procursive presentation solution, a transparence 
Plastic solid, or a glass laminate interlayer. it witl not be limited especially. Especbfty water 
soluble resin has a good hydrophilic property, and b used preferably. 
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it is used more preferably. 

[0013] What has the unit expressed with the following general formula (A) in [ one or more ] 
the molecular structure as desirable polyvinyl alcohol used by this invention is mentioned, 
(general formula A) -(CH2-CHP) rr- (a~b here — P — SiR1aR2bX13-) It is SiR1aX1bY13-a-b. 
SiR2aX1bY13-e-b. SiX1aY1bZ13-a-b. COOR3. C00M1 and NH2. NH4M2. or SR3. and XI. Y1. 
and Zt are hydrolysis nature machines, and a and b are 0 or 1. Moreover, for the organic 
radical of carbon numbers 1-10. and R2. as for H or the organic radical of carbon numbers I- 
10, and Ml. the hydrocarbon group of carbon numbers 1-6 or a halogens tad hydrocarbon 
radical, and R3 are [ R1 / alkali metal and M2 ] halogens. Furthermore, n b one or more 
integers. P in a general formula (A) in these What b SiX1aY1bZ13-a~b b more desirable. 
Further That whose weight ratio of Si to the weight of the whole res en is 10% or less 0.01% or 
more is stiD more suitable. XI, Y1. and Z1 ( moreover. ] What b a phenoxy group, a hydroxy 
group, or seven OM (M7 b alkali metal, such as Na. K. and Li) b still more suitable for alkoxy 
**** of carbon numbers 1-10 respectively. Even if XI. Yt. and Z1 are the same and they 
differ from each other, they do not interfere. 

[0014] Although especially the content of the functional group introduced into the polyvinyl 
alcohol used by this invention b not limited, to the weight of the resin before installation, it is 
made a weight ratio and 0.01% - 50% of range is used preferably. At 0.01% or less, it is bcking 
in the eSspersibilrty grant nature of e non-subtlety particle, especially a moisture powder type 
inorganic particle, and since the reaction and bridge formation by the intramolecular of 
hydrophilic resin advance in 50% or more of case, hydrophilic resin carries out hydrophobing 
and a hyoVophific property is spoiled. Moreover, hydrophilic resin can also be made a 
multicomputer system with an inorganic substance etc. in the range which does not spoil 
transparency, and inorganic nature association of siloxane association, FOSUFAZEN 
association, etc. may be included. 

[0015] Moreover, these resin can use together an activity or two sorts or more independently 
respectively, and K b also poss&le to carry out three-dimensions bridge formation using 
various curing agents, a cross linking agent etc. further. 

[0016] Furthermore. 60% or more of the transparency of hydrophilic resin is desirable when 
the total light transmission at the time of no coloring is expressed as an index, and it b 80% or 
more more preferably. Moreover, in the case of the application as which the optical isotropy is 
required, for example, the substrate for liquid crystal displays, an optical disk substrate, etc 
30nm or less of a birefringence b desirable, and 15nm or less b more desirable. 
[0017] Moreover, as a Plastic solid or an intertayer for glass laminates, in transparency, the 
non-subtlety particle in this invention win not be limited, especially if it b that of a 
disadvantage trap potato. As a desirable example, the sol districted to colloid is especially 
mentioned from the point of transparency grant on an activity disposition. As a stiD more 
concrete example, a silica sol, an antimony oxide sol, a titania sol, a zirconb sol. alumina sol. a 
tungstic oxide sol, etc. are mentioned. In order to improve the dispersibalty of a non-subtlety 
particle, various kinds of particle surface treatment may be performed, or various kinds of 
surfactants, amines, etc. may be added. Furthermore, although it b not limited, the solvent 
which uses water as a principal component b desirable [ especially the distributed solvent in 
the case of distributing this non- subtlety particle as a coDoid dispersing element } in order to 
hold the fire protecting performance of a lam irate-molding object The content of the water in 
this solvent has 60 desirable % of the weight or more, and its 80 % of the weight or more is 
more desirable. 

[0018] Although especially the particle diameter of this non-subtlety particle is not limited, as 
for usual, l-200nm of 5-100nm of 20-60nm things b used still more preferably preferably. 
That with which mean particle diameter does not fill about 1nm has the bad stability of a 
distributed conoStion. and it is difficult to obtain what quality fixed, and the thing exceeding 
200nm has the bad transparency of a Plastic solid and the interlayer for glass laminates, and 
only the big thing of muddiness is obtained. 

[0019] Moreover, although especially the addition of this non- subtlety particle is not limited, in 
order to express effectiveness more notably, it b desirable that they are 1 % of the weight or 
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more end 95 % of the weight or leas to the weight of the hydrophilic resin in a transparence 
Plastic solid, and it is more desirable [ an addition ] that they are 5 % of the weight or more 
and 80 %of the weight or less. At less than I % of the weight, if the effectiveness of deer 
addition is not accepted end 95 % of the weight is exceeded the problem of the mechanical 
strength of the interlayer for e Plastic soM end laminating Plastic solids itself, toughness, and 
shock resistance fading may be produced 

[0020] In addition, as a non-subtlety particle preferably used in this invention, the particle-like 
silica whose mean particle diameter is about 5-200nm is mentioned. This particle-like silica is 
a colloid dispersing element in organic solvents, such as water of the amount silicic acid 
anhydride of macromolecules, end/or alcohol. In this invention, a thing with a mean particle 
diameter of about 5-50nm is used preferably, and especially the thing of the path which is 
about 7-50nm is desirable. That with which mean particle diameter does not fill about 5nm has 
the bad stability of e distributed condition, and it is difficult to obtain what quality fixed, end 
the thing exceeding 200hm has the bad transparency of e generation paint film, and only the 
big thing of muddineas is obtained. 

[0021] Moreover, in the interlsyer for laminating Plastic soKds obtained from the transparence 
Plastic solid or transparence Plastic solid of this invention, en organic silicon compound and 
an aluminum chelate compound ere preferably used from the point ( raw material / fire 
retardancy. incombustibility, end / of waterproof end others ) of adhesive improvement 
Moreover. K is possible respectively one sort or to add these bydrophUic resin, an organic 
silicon compound, and two or more sorts of aluminum chelate compounds. 
[0022] Especially as an organic silicon compound, although not limited, the organic silicon 
compound expressed with the following general formula (B) and/or its hydrolyzate ere 
suitable. General formula (E0 R1aR2bSiX24-a-b (R1 is the organic radical of carbon numbers 
1-10. R2 is the hydrocarbon group or halo gone ted hydrocarbon radical of carbon numbers I- 
6. X2 is e hydrolysis nature machine here, and a end b ere 0 or 1 J 

As a concrete example. <0 methyl silicate, ethyl s3icato, n-propyl sBicete. iso-propyl silicate, 
n-butyl silicate. Totre-alkoxysibne. such as sec-butyl silicate and t-butyl silicate And the 
hydrolyzate. (ii) methyl trimotoxysilane, methyl triethoxysilane. Mcthyltriacetoxysitane. a 
methyl tripropoxy silane. MECH1RUTORI butoxysilsne. EthyltrimethoxysUsne. 
ethyltriethoxysiiane, virryttrimetoxysilane, Vinyttriethoxysilane, vinyltriecetoxysilene. 
phenyltrimothoxysilano, Pheny (triethoxy s3ane, phenyl triacetoxysilane, gamma- 
chloropropyltrimetoxysilane. gemme-chJoropropyl triethoxysilane, gainma-cMoropropyl 
triacetOxysQane. Ganvna-methacryloxypropyltrtrnothoxystlarto. gamma- eminopropyl trimethoxy 
run. gamrna-emtnopropyl triethoxysilane. gamma-mercapto propyltrimethaxysitane. gamma- 
mercapto propyl triethoxysilane. r^beta-<aminoethyl>-ganvna-sminopropyl trimethoxy silane. 
beta-cyano ethyltriethoxysiiane, methyl triphenoxysilane. Chioro methyl trimotoxysilane, 
chloro methyl triethoxysilane. Gfycidoxymethyltrimotoxysilane, gtycidoxy methyl 
triethoxysilane. etpha-gtycidoxy ethyl trimethoxy silane, afcpha-grycidoxy ethyl triethoxy silane, 
bete-glycidoxy ethyl trimethoxy silane, beta-grycidoxy ethyl triethoxy silane, alpha-grycidoxy 
propyttrimothoxysitane. alpha-gfycidoxy propyltriethoxysilene. bete-gtycidoxy 
propyttrimethoxy silane, beta-gtycidoxy propyltriethoxysilane. Gemma- 
grycidoxypropv+trimctoxysilane. gamma -gtycidoxy propyltriethoxysilane, gamma-gtyeidoxy 
propyl tripropoxy silane. gamma-grycidoxy pro PIRUTORI butoxysaane. gamma-grycidoxy 
propyl triphenoxysiane. alpha-gtycidoxybutyl trimethoxysilane. alpha-gtycidoxybutyl 
triethoxysilane. beta-gfyeidoxybutyl trimethoxysilane, beta-gfyeidoxybutyl triethoxysilane. 
gamma-gtycidoxybutyl trimethoxysilane. gsmma-gtycidoxybutyl triethoxysilane, defta- 
gfycidoxybutyl trimethoxysilane. detta-gtycidoxyfautyl triethoxysilane. methyl trimetoxysilane 
(3, 4-epoxycyclohexyl), Methyl triethoxysilane. beta -(3. 4-epoxycyclohexyO 
ethyftrimethoxysilane. (3. 4-epoxycyclohexyl) beta-<3. 4-epoxycyclohexyl) 
ethyltriethoxysiiane. beta-<3. 4-epoxycyclohexyl) ethyl tripropoxy silane. beta-{3. 4- 
epoxycyclohexyl) ECH1RUT0R1 butoxy silane. beta -(3. 4-epoxycyclohexyl) ethyl 
triphenoxysilane. gamma-{3. 4-epoxycyclohoxyO propyrtrimethoxysilano. gamma -(3. 4- 
epoxycyclohexyl) propyl triethoxyailane, delta-<3. 4-epoxycyclohexyl) butyt trimethoxy silane, 
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although various compounds can be mentioned the aluminum acetyl acotonate from 
viewpoints, such as effectiveness as the solubility to a constituent stability, and e curing 
catalyst aluminum bis-ethylacetoacetate monoacetyl acotonate, aluminum-G n-butoxide 
mono ethyl acetoecetate. especially aluminum-G iso-propoxido mono methyl acetoacetate. 
etc. ere desirable. These aluminum chelate compounds can also mix and use one sort or two 
sorts or more. 

[0029] Although especially the addition of this aluminum chelate compound is not limited, in 
order to express effectiveness more notably. 0.01% of the weight or more, it is desirable to 
add 10 or less % of the weight in the interlay er for laminating Plastic solids obtained from a 
transparence Plastic solid or a transparence Plastio solid, and it is more desirable [ en 
addition ] to it to add 5 or less % of the weight 0.05% of the weight or more. That is. et less 
than 0.01 % of the weight, if the effectiveness of clear addition is not accepted and 5 % of the 
weight is exceeded the problem of the mechanical strength of the Plastic solid itself, 
toughness, and shock resistance falling may be produced. 

[0030] Furthermore, in the tnterlayer for laminating Plastic solids obtained from the 
transparence Plastic solid or transparence Plastic solid of this invention, a flame retard or is 
preferably added from the point on fire retardancy. thermal resistance, refractoriness, 
firesefety, flame-resistance, and a protection— from- smoke disposition. Although it will not be 
limited especially if the class of flame retarder which can be added does not spoil the 
transparency of the laminate-molding object acquired, a halogen system compound, 
phosphorus compounds, a phosphoric-acid compound, an antimony compound, an ekeninium 
compound, and flame retardant resin are used preferably. A hydrophilic compound is used 
from a viewpoint of transparency maintenance of an interlayer stfll more preferably. For 
example, the phosphonic acid compound which is rich in water solubPity also among 
phosphoric-acid compounds is used most preferably. Specifically Ethyl diethyl phosphono 
acetate ECHIRUJI acid phosphate butyf-acid-phosphate butyt pyrophosphate butoxy ethyl 
acid phosphate and 2-ethylhexyl acid phosphate OIRERU acid phosphate tetra-KOSHIRU 
acid HOSUFU ETO Jl (2-ethylhoxyf) Phosphate ethylene glycol acid phosphate metha cry late 
(2-hydroxyethyD acid phosphate nitril tris (methylene) phosphate and the 1 -hydroxy 
ethyl id ene -1. end 1 '-diphosphate are mentioned Moreover, organic salt such as a metal salt 
of these phosphonic acid compound or a melamine salt is also used. Moreover, it is possible 
one sort or to add two or more sorts of this fire retarding material. 
[0031] Furthermore, to the interlayer for laminating Plastic solids obtained from the 
transparence Plastic solid or transparence Plastic solid of this invention, it is desirable to add 
a noncombustible liquid in order to raise fire protecting performance further. A 
noncombustible liquid will not be limited especially if the transparency of the interlayer for 
laminating Plastic solids which does not have self-ignition nature or inflammability and is 
acquired from a transparence Plastic solid or a transparence Plastic solid is not spoiled. 
Moreover, it is possible one sort or to sdd two or more sorts of this noncombusuble liquid, 
and the liquid which uses water or water as a principal component is preferably used from 
stability, incombustibility, and compatibility with hydrophilic resin. The addition of such a 
rioncombusuble Squid has 0.1 % of the weight or more and 30 desirable % of the weight or less. 
Moreover, the content of the water in this noncombustible liquid has 50 desirable % of the 
weight or more, and its 80 % of the weight or more is more desirable. 
[0032] Furthermore, the interlayer for laminating Plastic solids obtained from the 
transparence Plastic solid or transparence Plastic solid in this invention can add other 
additives in the range which does not spoil the transparency other than hydrophilic resin, e 
non-subtlety particle, en organic silicon compound, an aluminum chelate compound water, and 
a name retarder. For example, in the case where many properties, such as surface hardness, 
thermal resistance, chemical resistance, and transparency, are taken into consideration, 
silicone system resin may be added as an organic macromolecule. in this case, it is more 
desirable to use the polymer obtained from the polymer obtained from the organic silicon 
compound shown by said general formula (B) or its hydrolyzate. the organic silicon compound 
shown by the following general formula, or its hydrolyzate. It is possible one sort or to add two 



Triafcoxysaane, such as delt*-<3. 4-epoxycyclohexyO butyl TORE methorys2ane. A thoria sin 
oxy- silane. triphenoxysBane, or the hydrolyzate of those. And dirnethyWimethoxv»2ane, 
phenysriethyldimethoxysjlano. Dimethyl diethoxysiane. phenytmethytdicthcxy silane, gamma- 
chkxopropyl methyl dimethoxysilane. Qanw» »-cN o rc propvl methykfiethoxysflane, a dsnethyl 
<£ac et oxy silane, G a rnr ne -m e thacrytexypropylmethyldin^ gnama- 
mctJwcrvlorypropytTOthyMiotto Gamma -mercaptpropytmethyt dmethoxysaane. 

gamma -mer c apto propytnethyl diethoxysBane, gamma-aminopropyt methyl dimethoxysilane. 
gamma -aminopropyl rrwthyidiothoxysflartc, Methyfvinyl dimethoxysilane. methyfvinyl 
dwthoxyaOano. gtycidoxy methyl methyl dimethoxysilane, Glycidoxy methyl 
methytdiethoxysaano. ekpha- gfycidoxy ethyl methyl dsnethoxysBane. abha-gtycidoxy ethyl 
me thyldiethoxy silane. beta-gtycidoxy ethyl methyl dimethoxysilane, beta-grycidoxy ethyl 
methytdiethoxysDane. alpha glycidoxy propyl methykfii i toti mxysitane. alpha glycidoxy propyl 
methyldiethoxysaano. beta-gtycidoxy propyl methyfdariethoxytllane. beta-grycidoxy propyl 
methyldiethoxysilane, gamma-gfycidoxy propyl methytdimethoxysilane. Gamma- 
giycidoxvpropyETOthyfdteto gamma-gfycidoxy propyfcnethyt dSpropoxy silane. gamma- 

grycidoxy propyeriethyl dibutoxyaHano. gamma-gtycidoxy propytmethyt methoxyethoxy silane. 
gamma- gtycidoxy propylmethyl J1FEN0KISHI stone, gamma- gtycidoxy prop ytm ethyl diacetoxy 
silane. gamma-grycidoxypropyl ethyl dimethoxysilane. gamrna-grycidoxy propylethyi 
diethoxy silane. ga mm a •gfycidoxy propyl vinytcSmetoxysilane, gamma-gtycido xy propyl vinyl 
die thoxy silane. DiaJkoxy sHanes, such as gamma -gtycidoxy propyl phenyl dimethoxysilane end 
gamma-gfycidoxy propyl phenyl diethoxy silane. e J1FEN0K1 gardenia fruit run. diacyl oxy- 
saanea, or the hydrolyzate of those is mentioned tt is poss&le one sort or to odd two or more 
sorts of these organic silicon compounds. 

[0023] Since these organic silicon compounds promote ha r dening more, it is desirable to 
hydrotyze and use it Hydrolyzate is obtained by adding and agitating aqueous acids, such es 
pure water or e hydrochloric acid, an acetic acid, or a sulfuric acid. It is also easy by adjusting 
the addition of pure water or aqueous acids to control the degree of hydrolysis. The pure 
water below e 3 time mo! or addition of aqueous acids is desrable in respect of acceleration 
of hardening the hydrolysis nature machine contained in the compound shown by the general 
formula (B) on the occasion of hydrolysis, and more than equimolar. 
[0024] Since alcohol etc. generates by hydrolysis, it is possible to perform e hydrolysis 
reaction with e non-solvent Moreover, it is also possblo to perform hydrolysis, after mixing 
en organic siBcon compound and a solvent in order to carry out e hydrolysis reaction to 
homogeneity further. Moreover, it is also possible to use alcohol etc. for the bottom of heating 
and/or reduced pressure after hydrolysis according to the object carrying out suitable 
amount clearance, and it is also possible to add a still more suitable solvent 
[0025] Although especially the addition of this organic silicon compound is not limited, in order 
to express effectiveness more notably, it is desirable that they are 0.01 % of the weight or 
more end 95 % of the weight or less to the interlayer for mine ting Plastic solids obtained 
from the inside of e transparence Plastic solid, or a transparence Plastic solid, end ft is more 
desirable to him that they are 0.05 % of the weight or more end 90 % of the weight or less. 
That is. at less than 0.01 % of the weight if the effectiveness of deer addition is not accepted 
and 95 % of the weight is exceeded, the problem of the mechanical strength of the interlayer 
for laminating Plastic solids itself obtained from e Plastic solid or a Plastic solid, toughness, 
and shock resistance falling may be produced 

[0028] As an aluminum chelate compound used with this orgaruo silicon compound, the 
aluminum chelate compound shown by the following general formula (C) is used especially 
preferably. 

[0027] A general formula (C) X3 in an AIX3nY23-n type OL (L shows a low-grade alkyl group) 
and Y2 the ligand originating h the compound shown by (general formula D) M3COCH2COM4 
(each of M3 end M4 is e low-grade alkyl group) — and It is at least one chosen from the 
Egand originating in the compound shown by (general formula E) M5COCH2COOM6 (each of 
M5 and M8 is a low-grade alkyl group), and n is 0. 1. or 2. 

[0028] As an aluminum chelate compound shown by the above-mentioned general formula (C). 
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or more sorts of these organic silicon compounds. 

[0033] 

[Formula 1] 

x*-o— s^-f-o--si-4^o— Y 4 
or" or? 

(Here, hydrogen or the alkyl group of carbon numbers 1-5. and X5 and Y4 is [ n of the natural 
number, and Ra. Rb. Rc and Rd ] hydrolysis nature machines, respectively, end after 
hydrolysis forms siloxane association) 

Furthermore, inorganic oxides other than a non-subtlety particle etc. can add engine 
performance, such es the transparency of the interlayer for laminating Plastic solids acquired 
from a transparence Plastic solid or e transparence Plastic solid, in the range to which it is 
not made to fall substantially. Many properties, such es adhesion with a base material, 
chemical resistance, surface hardness, endurance, and a dye affinity, can be raised according 
to concomitant use of these additives. As an inorganic material which can be added, the metal 
eikoxide expressed with M8(OR) m. e chelate compound, and/or its hydrolyzate are 
mentioned. (R is an afcyH group, an acyl group, end an elxoxyafkyt group here, and m is the 
same value as the charge number of Metal M.) As M8, they ere silicon, titanium, zircon, 
antimony, a tantalum, germanium, aluminum, etc. 

Furthermore, it is also useful to add an ultraviolet ray absorbent en antioxidant end en 
antistatic agent and to raise weatherabilHy. lightfastness. a heat-resistant degradation 
property, and antistatic nature. Since it is possible to raise weatherebility. lightfastness. a 
heat-resistant degradation property and antistatic nature, without reducing chemical 
resistance snd thermal resistance especially, it is desirable to carry out ccpofymerization of 
the monomer which has ultraviolet absorption nature or antioxidizing nature. The acrylic 
monomer which has as e substituent the benzophenone system ultraviolet ray absorbent 
which has e partial saturation double bond, the phenyl benzoato system ultraviolet ray 
absorbent which has a partial saturation double bond, end a hindered amino group as a 
desirable example of such a monomer (meta) is mentioned. As for these copolymerization 
monomers, it is desirable to be used in 0.5 - 20% of the weight of the range, h not accepting 
the addition effectiveness in less then 0.5% of the weight of a case and exceeding 20 % of the 
weight there is an inclination for thermal resistance, a mechanical strength, etc. to faD. 
[0034] Furthermore, it is possible to also make the interlayer for laminating Plastic solids 
obtained from this transparence Plastic solid or e transparence Plastic solid contain various 
kinds of additives. As these additives, various kinds of surfactants for the object which 
improves surface smooth nature ere usable, end, specifically, a silicon system compound, a 
fkiorochemical surfactant an organic surfactant etc. can be used. Furthermore, it is possible 
hydrophilic resin end en organic polymer with e sufficient organic sXcon compound and 
compatibility, for example, alcoholic fusibility nylon, and to also add 4 or ga ni c - functions silane 
compounds, such as ethyl silicate, n-propyl silicate, r-propyl silicate, n-butyl silicate, sec- 
butyl silicate, end t-butyl silicate, further. Moreover, various epoxy resins, melamine resin, 
amide resin, etc. are suitable. 

[0035] Furthermore, various kinds of curing agents for the object which makes acceleration of 
hardening, cold cure. etc. poss&le may be used together. As a curing agent various epoxy 
resin curing agents or various organic silicone resin curing agents are used. As an example of 
these curing agents, radical polymerization initiators, such as a peroxide and 
az ob isis obutyroni trU. etc. are mentioned to various salts, such as organic carboxytate of alkali 
metal, end e carbonate, and a pan at various kinds of organic acids and those acid anhydrides, 
a nitrogen content organic compound, various metal complex compounds or a metal eikoxide. 
and a pan. These curing agents can also be used by two or more sorts, mixing Also in these 
curing agents, the aforementioned aluminum chelate compound is especially useful from 
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points, such as existence of coloring of the Plastic solid and interlayer after the interlayer 
manufacture for laminating Plastic solids obtained after the stability of a precursivo 
presentation solution and transparence Plastic solid manufacture and from a transparence 
transparence Plastic solid. Moreover, it is poss&lo to add various kinds of surfaco active 
agents for the object for which the Bow at the time of spreading is raised in a procursive 
presentation solution, the smooth nature of a transparence Plastic solid front face a raised in 
it and surface coefficient of friction is reduced, and a fluorochernicat surfactant etc. is 
especially effective in a block or graft copolymer of dimethytpolysiloxano and stkylene oxide, 
and a pan. that to which these addition components improve various practical use properties, 
such a l thermal resistance. weotherabHity. an adhesive property, or chemical resistance, 
according to the application for which this invention is adapted — it is — one sort — or two 
or more kinds can add. 

[0036] Although especially the manufacture approach of the intorieyer for laminating Plastic 
solids acquired from the transparence Plastic solid or transparence Plastic sofid of this 
mention is not limited, moreover, preferably In order to make homogeneity distribute 
hydiophibc resin and a non-subtlety particle, after distributing a presentation component in ■ 
solvent once and obtaining a procursive presentation solution, the method of removing and 
manufacturing a solvent by approaches, such as evaporation, distilling off. or membrane 
separation, is used, and the approach of manufacturing with cast shaping is used still more 
preferably, h this case, in order to remove a solvent it can heat and/or decompress to 
extent which does not spofl transparency and the dispersfcHity of a presentation component 
In the semantics which promotes hardening of a presentation component 25-120 degrees C 
of heating in the range of 40-95 degrees C are performed suitably still more preferably. 
[0037] Water, a methanol, ethanol isopropyi alcohol, other alcohol, an acetone, diacetone 
alcohol. DMF and DMSO. dimethyl imidazofidinono, etc. are suitably used from the solubility of 
hyoVophiKc resin, and especially the solvent of a procursive presentation solution ia suitably 
used as respectively independent or two or more sorts of mixed solvents, although not limited. 
Moreover, when the colloid dispersing element distributed to water or an organic solvent as a 
raw material of a non- subtlety particle is used, as for the solvent of a procursive presentation 
solution, what carries out compatibility to the distrfcuted solvent of a non-subtlety particle is 
desirable. Although it is cheap especially and the colloid dispersing element distributed to 
aqueous intermediation since a flammable vapor did not occur is used suitable for the 
inorganic additive of a water paint etc when this aqueous inter medi ation dispersing element 
is used as a raw material of a non-subtlety particle, the solvent of a procursive presentation 
solution has especially the desirable solvent system that mainly contains water. 
(0038] In adjustment of the procursive presentation solution of the interlaycr for laminating 
Plastic solids obtained from this transparence Plastic solid or a transparence Plastic solid, the 
approach of only mixing each addition component for example or the approach of mixing the 
component of further others using the component which processed hydrolysis etc. beforehand 
is mentioned, and each of these is approaches useful to the BTtertayer manufacture for 
laminating Plastic solids obtained from the transparence Plastic solid and transparence 
Plastic solid of this invention. 

[0039] Moreover, it can heat-treat to extent which does not spoil transparency after solvent 
clearance for the purpose of the mechanical strength and the heat-resistant improvement in 
the intertayer for laminating Plastic solids obtained from hardening and dispersibility 
maintenance. Plastic solid, and Plastic solid of a presentation component 
[0040] As for at least one of two or more substrates which pinch the interlayer of the 
laminate-molding object of this invention, it is desirable that it is a glass plate. Although not 
limited especially about other plates, not only a glass plate but the transparence resin plate 
which consists of a polycarbonate, polymaths cry la to. etc. is used suitably. Moreover, these 
plates may be flat surfaces or may be curved surfaces. 

[0041] Moreover, the approach of sticking by pressure on both sides of an interlayer between 
two plates, although especially the laminate-molding object manufacture approach is not 
fimited. and the approach of producing an interlayer on one plate and sticking one more sheet 
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the transparence Plastic solid used by this invention is excellent in the optical isotropy. it is 
applied to an optical disk substrate, the substrate ingredient of various displays, etc. 
Furthermore, since it excels in organic, or an adhesive property, surface hardness and 
abrasion resistance with an inorganic material, it is suitably used as various paint films. 
[0049] 

[Example] Hereafter, this invention is explained still more concretely based on an example. 
[0049] The laminate-molding object of this invention and many properties of a glass laminate 
were measured as follows. 

[0050] (a) It measured using the Suga Test Instruments Co., Ltd. make and SM computer 
whenever [ total light transmission and yellow ]. 

[0051] (b) Haze Suga Test Instruments Co., Ltd. make, full automatic direct reading haze 
computer meter It measured using HGM-2D P type. 

[0052] (c) Shock resistance J1S R The impact test of 3205 conventions and the shot back 
trial estimated. 

[0053] (d) Firesafety J1S A The heat test estimated refractoriness, flame—resistance, 
proteetion-from-smoke nature, and the shock resistance after a heat test for 20 minutes of 
1 3 H conventions, and 60 minutes. 

[0054] Into the container equipped with example 1 rotator, tOOg [ of water ] and silanol group 
content polyvinyl alcohol (Kuraray Co, Ltd,- trade name R-1 1 30. polymerization-degree 1700- 
16*00. saponification degree 98.5**0.5. 0.4 % of the weight of Si content) 10g and the 1- 
hydroxy ethylideno -I, and 3g of V-diphosphonic acid were put in. and silanol group content 
polyvinyl alcohol was thoroughly dissolved in water. It added gradually to the obtained water 
solution, agitating moisture powder type colloidal silica (catalyst formation Industry; trade 
name Cataloid-S-Sl -50. Si02 particle content ( of 47 - 49 % of the weight ]. particle 
diameter of 21-30nm) 20g by magnetic SUSUTARA. The obtained procursive presentation 
solution (A) was slushed on the aluminum vat of 2 the area of base of 200cm. it heated at 90 
degrees C for 1 hour, water was removed thoroughly, and the tabular transparence Plastic 
solid (1) with a thickness of 1mm was acquired. 

[0055] The acquired tabular transparence Plastic solid (I) was pinched between two square- 
like float plate glass with an one-side thickness [ 100cm ] of 5mm. and was stuck by pressure 
by 1 20 degree C and 1 5 kg/cm2, and the glass laminate was obtained. The tight transmission 
between the glass of two sheets of the obtained glass laminate was 89V The obtained glass 
laminate is J IS. R The anpact test of 3205 conventions end the shot back trial were passed. 
Moreover, it is JISR about the obtained glass laminate . When the heating curve of 1 3 1 1 
conventions performed the heat test there were no omission of glass in [ heat test ] 60 
minutes, and there was no leakage by the rear face of the heating surface of harmful name or 
smoke on fire prevention. Moreover, also in the shock-proof trial by the shot 60 minutes after 
a heat test there was no big breakage like [ it spoils the gestatt of glass ]. 
[0056] 95.3g of gamma-grycidoxypropylb~imetoxysiJeno is taught into the reactor equipped 
with example 2 rotator, solution temperature is kept at 10 degrees C. and 21.8g of 
hydrochloric-acid water solutions of the centinormal is dropped gradually, agitating by 
magnetic SUSUTARA. Cooling after dropping termination was stopped and the hydroryzate of 
garrmw-glycidoxypropyltrimetoxysilano was obtained. 

[0057] To Sg of this hydroryzate Silanol group content polyvinyl alcohol (Kuraray Co.. Ltd.: 90g 
of 50% of the weight of water solutions of R-1 1 30, polymerization degree 1 700-1800. a 
saponification degree 98.5**0.5, and 04 % of the weight of Si content the 1 -hydroxy 
ethytidene - 1 , and 3g of 1 '-diphosphonic acid) After carrying out weighing capacity to a 
beaker, under stirring Waterg [ 260 ] and 1 and 4 dioxane 50g, 0.5g [ of silicon system surface 
active agents ] and aluminium acetytacetonato 5g is added, respectively, further — a colloid 
silica sol (a catalyst — formation — Industrial: — trade name Cetaloid-S-SI -50 and Si02 
particle content [ ] — 47 to 49% of the weight) Particle diameter [ of 2l-30nm / of lOOg ] and 
aluminum acetytacetonato 5g was added, churning mixing was carried out enough, and (B) was 
obtained for the precursive presentation solution. The obtained procursive presentation 
solution is slushed on the aluminum vat of 2 the area of base of 1 000cm. and it is 90 degrees 
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after that are used suitably. 

[0042] It not only uses alone, but about the intertayer obtained from this transparence Plastic 
solid, it can prepare as a coat on the glass plate which constitutes a larmnate-mokSng object 
or other plates, in this case, a precursive presentation solution is dDuted and used for the 
volatile solvent as a coating constituent as it is. In this case, although especially a solvent is 
not txnitod, it is required not to spoil the shape of table planarity of a coated material in an 
activity, end it is further decided in consideration of the stability of a coating constituent the 
wettability over a base material, volatility, etc. Moreover, not onfy one sort but a solvent can 
be used as two or more sorts of mixture. As these solvents, solvents, such as water, various 
alcohol, ester, the ether, a ketone, dtrnethytformamido. dimethyl sulfoxide, and dimethyl 
todazoeclnono. are mentioned. Approaches usually performed, such as brush coating, 
irrvnersion coating, roil coating, spray coating, spei paint and flow costing, can use the 
spreading means of a coating constituent ossify. Moreover, in spreading, it dilutes with various 
solvents, and is used from workability, coating thickness accommodation, etc. water, alcohol, 
ester, the ether, halogenated hydrocarbon, dimothyltorTnamide. dimethyl sulfoxide, etc. are 
usable as a dilution solvent and it is also possible to use a mixed solvent if needed 
[0043] It is also an effective means to perform various kinds of pretreetments in spreading of 
a coating constituent to the glass plate which constitutes a tominato-moWing object or other 
plates for the purpose of the improvement in defecation, adhesion, a water resisting property, 
etc. As pretreatment used preferably, activation gassing, a chemical treatment ultraviolet 
treatment eta ere mentioned. It uses together continuously or gradually and these 
pretieatmenta can also be carried out enough, 

[0044] The aforementioned activation gassing is processing with the ion generated under 
ordinary pressure or reduced pressure, an electron, or the excited gas. As an approach of 
making these activation gas generating, the high-tension discharge by the direct current 
under corona discharge and reduced pressure, low frequency, the RF. or microwave etc. is 
mentioned, for example. Although especially the gas used here is not Krnited. as an example, 
oxygen, nitrogen, hydrogen, carbon dioxide gas, a sulfur dioxide, helium, neon, an argon, Freon. 
a steam, amrnonia, a carbon monoxide, chlorine, a nitrogen monoxide, a nitrogen dioxide, etc. 
are mentioned. These are usable even if two or more sorts are mixed only not only in a kind. 
As gas desirable in the above, the thing containing oxygen is mentioned and you may exist in 
naturoa. such as air. StiD more desirable pure oxygen gas is effective in the improvement in 
adhesion. It is also possible to mention the temperature of • processed base material on the 
occasion of said processing for the still more nearly same object 
[0045] As an example of a chemical treatment it is G). Acid treatment such as etoafi 
treatment such as caustic alkali of sodium, the GO hydrochloric acid, a sulfuric acid, 
potassium permanganate, and a potassium rSchromoto Cm), Organic solvent processing etc. is 
mentioned. 

[0046] 60% or more of the transparency of the intertayer for laminating Plastic solids acquired 
from the transparence Plastic solid and transparence Plastic solid which are acquired by this 
invention is desirable when the total fight transmission at the time of no coloring is expressed 
as an index, and it is 60% or more more preferably. Furthermore, 60% or more of the 
transparency of the glass laminate obtained is desirable when the total light transmission at 
the time of no coloring is expressed as an index, and it is 60% or more more preferably. 
[0047] Since the laminate-molding object of this invention is excellent in transparency. fire 
rotardancy. thermal resistance, refractoriness, firesafety. flame-resistance, protoctioo- f rm n- 
smoke nature, safety, crime prevention nature, soundproofing, endurance, Eghtfastness. 
weatherability. shock resistance, penetratiorr-proof, boiling water resistance, the scattering 
tightness of the pasted-up glass, and chemical resistance, it is preferably used for safety 
glass, crime prevention glass, soundproof glass, and fire prevention glass. Since it excels in an 
adhesive property, fire rotardancy. penetration-proof and shock resistance with glass, and the 
scattering tightness of the pasted-up glass especially, it is suitably used as a structural glass 
laminate (the glass laminate of R JIS 3205 convention, safety glass, crime prevention glass, 
soundproof glass, fire prevention glass), or a glass laminate for automobiles. Moreover, since 
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C. It heated for 1 hour, the solvent was removed thoroughly, and the tabular transparence 
Plastic solid GO with a thickness of 1mm was acquired. The acquired tabular transparence 
Plastic solid GO is pinched between two square-Oie float plate glass with an one-side 
thickness [ 100cm ] of 5mm, is stuck by pressure by 120 degree C and 15 kg/cm 2. and is set 
Glass was obtained. The light transmission between the glass of two sheets of the obtained 
glass laminate was 89%. Moreover, the obtained glass laminate is JIS. R The impact test of 
3205 conventions and the shot back trial were passed. Moreover, it is JIS about the obtained 
glass laminate. R When the heating curve of 131 1 conventions performed the heat test there 
were no omission of glass in [ heat test ] 60 minutes, and there was no leakage by the rear 
face of the heating surface of harmful flame or smoke on fire prevention. Moreover, also in the 
shock-proof trial by the shot 60 minutes after a heat test there was no big breakage Eke [ it 
spoils the gestalt of glass ]. 

[0058] Using the precursive presentation solution (A) obtained by the same approach as 
example 3 example 1. it applied to the front face of square-Hike float plate glass with an one- 
side thickness [ 100cm ] of 5mm, subsequently procure for 90 degrees C / 5 minutes was 
performed, it heated for 1 40 more degrees C / 2 hours, and the hardening coat was prepared 
on float plate glass. Furthermore, the lamination glass laminate was obtained for the glass of 
one more sheet to the obtained float plate glass with a hardening coat The light transmission 
between the glass of two sheets of the obtained glass laminate was 88V Moreover, the 
obtained glass lamina to is JISR. The impact test of 3205 conventions and the shot back trial 
were passed About the obtained glass larrrinato. it is JIS. R When the heating curve of 1 31 1 
conventions performed the heat test there were no omission of glass in [ heat test ] 60 
minutes, and there was no leakage by the rear face of the heating surface of harmful flame or 
smoke on fire prevention. Furthermore, also in the shock-proof trial by the shot 60 minutes 
after a heat test there was no big breakage like [ it spoils the gestalt of glass ]. 
[0059] The glass temariate was obtained by the same approach as an example 3 using the 
procursive presentation solution (B) obtained by the same approach as example 4 example 2. 
The Hght transmission between the glass of two sheets of the obtained glass laminate was 
87%. Moreover, it is JIS about the obtained glass laminate. R The impact test of 3205 
conventions and the shot back trial were passed. The obtained glass laminate is JIS. R When 
the heating curve of 1 31 1 conventions performed the heat test there were no omission of 
glass in [ heat test ] 60 minutes, and there was no leakage by the rear face of the heating 
surface of harmful flame or smoke on fire prevention. Furtlierrnore. also in the shock-proof 
trial by the shot 60 minutes after a heat test there was no big breakage like [ it spoils the 
gestalt of glass ]. 

(0060] In example of comparison 1 example I. methyl silicate (molecular weight 1000 
[ about ]) was used instead of moisture powder type colloidal siBca, and the tabular Plastic 
solid and the glass laminate were obtained Eke the example 1. The light transmission between 
glass of the obtained glass laminate was 68V However. JIS R When the heating curve of 131 1 
'the fire test approach of the structural fire door" performed the heat test glass carried out 
crack ignition in heating time 5 minutes, glass was omitted after 7 minutes, and flame and 
smoke penetrated at the heating rear face. 
[0061] 

[Effect of the Invention] By this invention, it can manufacture cheaply and the glass laminate 
excellent in transparency, fire rotardancy. thermal resistance, refractoriness, firesafety. flame- 
resistance, protectiorr- from- smoke nature, safety, crime prevention nature, soundproofing, 
endurance, lightfestness. weatherability. shock resistance, penetration-proof, boiling water 
resistance, the scattering tightness of the pasted-up glass, and chemical resistance etc. can 
be offered. 

(Translotion done.] 
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